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(54) MICROCOMPUTER INCORPORATED WITH 

CHARACTER DISPLAY CIRCUIT AND DISPLAY 
DEVICE USING THE SAME 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a 
microprocessor incorporated with an OSD(character 
display) circuit which is reducible in chip area and 
easily designed suitably for a variety of specifications 
and to provide a display device using the microcomputer. 

SOLUTION: The microcomputer is equipped with a CPU 
1 which executes instructions, an OSD circuit 4 for 
displaying character information on a display, a ROM 2 
where a space that the CPU 1 uses and a space that the 
OSD circuit 4 uses are optionally set, a RAM 3 where a 
space that the CPU 1 uses and a space that the OSD 
circuit 4 uses are optionally set, and a couple of buses 
consisting of a data bus 6 and an address bus 7; and the 
CPU 1, OSD circuit 4, ROM 2, and RAM 3 are connected 
to the buses 6 and 7 respectively and the CPU 1 and 
OSD circuit 4 exclusively use the ROM 2 or RAM 3. 
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(57) [»Ki] 

[Ml ^y^THWwM/WbSJBBiv **o#»<ctt» 

*^W±K:fc*ft«&*^3fcifrOOSDlH]§&4 
i:, WIHCPU 1 co^ffl-r5^tMfEOSDIe]S§4(75 

u i oaji-rssn&ttiBo s DD8I4 (D&m-rz&ffl 

(C^L-CtfrlECPUl iMI20 SD[e]B&4 irSfrlEROM 
2i*3ERAM3^nmgfa$^ flfJlECPUli 
tfjfEO S DEISg 4 #131— (OffifER OM 2 * fcttMIER A 
M3*»tetti:*fflt«. 
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?\"< ±\^x^mn^m^-r^ ittbtox^m^m^ t . 

t^-^r £r*MR£ •t"SX^*^HIKrt*^>r * o = V fc" 

-ao/^ts:f^ iWB/^fc:#uTi(HBcpui«r 

EX 2 ? fc HfrER OM t MER AM^^^M 

R O M * it tt R A M £ T ^ ir x -f 6 CI i: % #m £ "T 6 If 

T?±X&ft5m^ CPUdSfflrEROMS/tfiffiER 
X*«^ia»*»6KlrEC PUJw^ffiy&gjftff 

#®#«:Sf*TlWrER OM* fctt*M2RAM©ttfflS:- 
«F«cjh UrmE^^SrHJWS £ £ 

[SS#*7] *^**?rrsfc«><0CPU£, 

WECPU<0«E«i"5g|HJtiWEX**^j»wfi6«r 
S^^ffiStcR^^ttfcROMi:, MIECPU^ft^ 
t-5SM^*fJEX^»^llIBwffi^^5Sra^ftg^|j 
*E: tSfrhfz R AM N 7"-^t7K^7^P)^ 
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2 

MfEC PUi WEA^^IhIK MI5R OM 4: 
*L^£*L % */c x MfBM2(D^^^LTMf2CPU 
£ SCrEX^a^EK t fTiSR AM jP-fcfi^jtt&JK * *x 
t*s!k «rECPuiSJES:#=*^iiiBd5ra-cDH(rtBR 

OM*fcfiHtrERAM^ftfe^^i-5- k&Vrmk 
[f*#«8 ] C PU#jg 1 fcttSR 2 

* fcttUffESB 2 *V*x <3-;fr* fcflH^©y<^ * 
5 £ £ £r#g& 7 E«0^^(UBrtjK^ 
[»**9l CPU*5ROM*3tflRAM(0^-f^ 
^ttfflUT^*^te^r(09(rEROM*fcttS(rERAMS: 

20 [»*510] CPU^ROM^it^l^lClj: 

1 O/^fc* LTHEROMtT^ I, * 
fclWEC P U^R AM*«ffl Lftl,v»-g^teSg 2 ^/<X 
trUttfcU *^B*SffE^H*flr*»*^L-cmES: 

WE»2 ^^ttttfaR AMSrr^ir^-fS £ <b 
SrW»t-r«BI*«8 9 OiN-fix^MiiEftO^ 

tem2<Ds*x<D\,^Ttifa-xxnwijj<Ds<x&x^m^ 
7-10 <o^i?tiMz.&iR<DX^m^m&tom-T'{ * u 

2] 3t*«^llM8*SROM^ T^^XLfc 
^#lr x CPUdSffirEROMSrLT*3?)J|Sl(Dy<^dS§B 

»*^rv^*^»* % «WEx*a^iaK*>femEcpu 
o ^«trE^^BB»**flr*i»s:^Lr«tta*i 

»»*S:aiU *fc. WEX^S^SfiSdSRAM-r^ 
-t^LfcV^t^ ffirECPUdSi9ERAMS:LT*5 9«lr 
E*2^x*5BHJfeS^xT^*^4B*, 9ffE^*^(al 
K^>f>SffEc PUi:ifE/^iM*IIfi^^iri 
E*2Oy<^<0H»»*S:U-rri:lcJ:oT, CPUfi 
BB»«*©4> o /c^<x \ZL^m t$ tiX ^ 5 mrfSR OM* fz 
fiffiTER AM^ffii^-Sff Jh LT/^ zmtk-tz Z t 

zw&t-fzm&mi itsM(ox^m^m»^K^^ 

' 13] Ml c^;*^^— <bfg 2 coy<^ 
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C^iaotll <7V<* Sr^JBt Lfc 9 «J 9 

rt^nlSft^Sl^a^IelKrtjK-r^ ^ p n y tr^-* 0 
lt***l 4] ROM^CPU^flEffi-r-SSPfl^ttC 

— *J&SftW£jftrC*3*K ^fc, RAM^CPU^ffilt 
5 SBB (iCPU (O-r- * (Dfem^x Zvt «« ttt^ 

*^EIiSottffl-r 7 * * a - K^JRttx- 

* «<fc:fc^»«as»itt S ttx 1/ ^ £ t t "T 6 ft* 

[SS*3®1 5] ntTy H*S-C^SrHfTi-6fefeOC 

put, ^ w ±.izx^mm.zm^Tz tutxox 
ROMt. > wiBcpu*^f±t(riBS: j ¥=a^iiK*^mfa 

&n fy bm<DT-?/<xX\ mTlSR OM t «MB 

6] CPU^5>UJ*Six^ROM^ffl»T 

r^-fe*L/c»g\ StTlSROM^^flfSROMr^irx 
©iW^t-ROMU^^-^ff^^^UTffirlEffl^r K 

n try H^ROM-r-^^K^fflStt. MIEROMT^ 

fcmZtis &$kT K^^«!l»J6i-5 n try h(7)ROM 
9* - * ^ fttr IB R O M T 9 ± * U ffl Sfl \Z - B#{£ ft £ 5 ^ 

[59*3® l 7] CPU^5>ROM7^t^M»aJll« 

-g\ WIBROMT^irXSiJWIfRJlROM— (Or^t^fj: 
tTfc>i\ MfiEROMT^ir^SMSPfc-^^LT^S 

iacPU^(^i-SCi:4:W«i:-*--5BI#iJl 6IB*W> 

[S»*3gi 8] CPU75^ROMT^-fe^»J»asJC« 

-g\ r^BB^X*«^IlIK^W8EROMr^ir^Mffll 
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^iiiBSrt/fc-^-f ^ a a >- * 0 

9] x^a^iaK^feROMr^-fe^ffinni 

gflCl*fLT. ROM^T^tX^t5ROM7^ 
^^5l*«^*ffl*-t-^^:«>^ROMT^"fe^ff#j»S: 
Iit^6iit»itt5»3M(l 5-1 8©^fH 

[8»*3S2 0] CPUJdiSROMT^-fe^fWWB** 
/0 Pj^ROMT^t^^/jJ^iM^ 3t^«^|HlK^&R 
OMT^*^S0fl?»JCROMT^'t^S*(S-g-*a*-t' 
SCtCioT, S9IEROMT^ir^$»JftIg|5^t(rfES:^ 

*U*»6©7 Ki^-xfflJ^ J; D ROMT^i?*^fT:btu 

SrWaki-T SKI**! 9IE«^S**^EB5rtj»^-f ^ 

[fi!*Ji2 i ] c pu^e>ROMr^^^fpj«p»jc*r 

LT % C PUO^M^Sa^^J: 9 ROM7 

2(7 Ki^^^3ij|*ttds«^e*»e>*'&ROMr 

^.rt>srtS:«F«t-r-5Bi*g[i 5-2 ow-rM* 

[f»*3S 2 2] R OM7 K U*#tf£«#*SttW Stbfc 
»§\ ^Se^CPU^&«)ROM7 K^^fflS7 
Kl/^ttlfclifi7 K^fii^^f)fROM-(D 
T*-fe*«:fTlf\ A^3^^ciEROM7 K^^l-S^ 
< 2 n t*y h^ROMr- * £ROMT^ir;*$iJ#pa$l;r 
K*BU A^JROM7 Wl6t5n try h^R 
30 OM^-^^H^CPU^iKSli"^ t*l£, A^ROM 
7K^^«»7Ki/Xi|(OS*l:(l, ffigfcTKu;*® 
CMt^n^i/ hOROMr-^ irl^Bf^il^-r^^ 

gg^db LTWfEROMT^ir^WWSPlr— ^F«fir-re r 

[t»*3S2 3] ROM7^t^iW N nb'yh^ 
R OMf Srft«ft5fc*^»»f St , n f y h« 
W3A^]7-^ S: A* t ROM^-^31^0^ t . 
^ MI2ROM^— ^il^05§^3 A^^—^^^^^C P 

w^-re 1 ^taiw-rsfcAajROM^— 

^aWWUPia* 4: ttfSC P U^^ROM^T 
^-tr^tOIB, «rl2C PUH (omfcT Fisamzttfo-f 
5n fcTy hOROMx-^tttrlEffimr Kl/^filliS 
■T5«F»r Ku^«C»(S-r6n try ^ROMf-^ 
t?i)^ib*5 2 n tr'y h^ROMf- ^ 3riifrfER OM^<b 

MfBROM^-^a^lHlK^. twria«»rK 

n fcTy h^ROMf-^^f 1 (7D A^J 
t Us flfflB#J»r Kl/^ttC»JSt5n try hcOROM 
5/7 7-^S:$2i7)A^i: S(rlE#*r K^«d#jS:-f 
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(4) 
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[if#«2 4] ^?r||fT^-.5fc*<OCPUir, 
fflt-^^r^ftgl^^^^cROMi:. SutfECPUW 

i-k* £ ttfc r a m t zm-t zx^m^m&fKn&T -c ? 

«>**»*!:: J: 9 f'-f 
***is» t tfiriE c p u t tm—nmzx. om*3 ± xtmti. 

7^->[-7 i - ; ? imflERAM^ibrfc^cDJItt^— * 



[lf*«2 5l ^fcHfTT-SfcfcocPUi:, 
ffit-SS^^ftSl-S^StufcROMi, jftfECPUW 

bTMEC PUt SfrfE^^StlHlS§ £ SfrfSR OM t ffilE 
RAM^tt^MJ^ SSrffiA^^lHlKtflfrfEC 
PUt*S|Rl-OM33ROM*5«ttJWISRAM*-»fe«jlr 

«bu ^y^±i^^mm-im. mm 

A^^lHlgSicfltriEROM^feS:^^*^ h^-* i 
MISRAM^^^wMtt^-^t^^ffiL,, *-*t$r 

[lf^26] ift^HfT-TSfcftOCPUi, 



=i V e - * ^ t> CO^^ff-^-lr J; 19 3t^ff^^^-T 5 

m i w^^i^LTHtrisc pu t MfE^^m^ttu 

iBROMi^i^x^£^ ^^2^'^ 
KM LTBtTiSC P u i: SfrfE^^HK t MiER AM t 

PUt ^I^-Oh&IHR OMfc J; OtMISR AM^<(fe6<j|c 

BuiERAM^e>^roMi*^-^ k&mzt-mu *zti* 
n* mm izmm-t t> r t tc ± o twiex * ^ w ± t 

20 [00 0 1] 

^ftSSrS^t-^fcfeco^^lHlgg OSD 
( -2. n -§. c reen Display) EJSS t 

[0 0 0 2] 

[0 0 0 3] @5f4, fie*CDOSDEIK(*lS|-^'fi?D= I 

T, 10 1I1CPU, 10 2ttCPU10 1©^fe 
Mt5fc»©ROM, 10 3ttCPUlOl!):Sfflt5 
7 f — ^**&^-t-57tfc(7?RAMT-*>(J, -5:^^^—^ 
^1 OSRXfT h'^xi 0 9KSE«4*t,t^*. 

[0004] *fc % 104 tt3t=M»«*as%^5fc«,o 
OSDlHlK-C-fooT. HlPflOS. J$07t>hf 

^ -^^MtsROM i o 6 Rxj^m^x^n^m-r 

SRAMlOTfM^tfct), fBKtPfffll 0 5*5J:Uf 
RAMI 0 7 tt-fc;ft,-eft/7*— i o SStFT 
^1 0 9fc«M|$ii-C^S. 
[0 0 0 5] «±<OJ:5lCl«j*$Jifcf!f3|EooSDIilJ6 

[00 0 6] CPUlOlIt ROM10 2l;M5*l 
TV^«*«-*rJH*K*HlU i&Hl^tS U-TR AM 1 0 3 

so zk-e7ur7j*ztiit4i^&nm-z>. *fc, cpu 
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1 0 KD^mn^X 5 OSDlHlSSl 0 4<Df#m&l o 
5 4M»U OS DEBS 1 0 4£ibf££-fr6 0 
[0 0 0 7] OSDIhISSI 0 4tt. 

(1) cpuioi^lffia^ s^si^s:^ 

(2) AMttBl 0 5HRAM1 0 7{-T K 

l l O^tt, KirMtt 

(3) rOT Kl/^«*lll lOtHlASixfcRAMl 

0 7(?)7K^fi(:S^^> RAMI 0 Ifrhy*—* 
fimfrttiZtls KliROM 1 0 6^ JRttx- 

1 1 lSrir-LTittH^So 

(4) ROM10 6TU RAMI 0 7 frh&foZtllZ 

ROMfflAT*— 1 2«r^L-C«WMBl 0 5^ 

(5) fRMMSl 0 RAMI 0 7^&aStHS*tfc 

Iftf-^^ROMl 0 6 frbmmztiit? *ls hf- 
[0 0 0 8] 

rtH-^-f ^nn VfcTz.. — ^XNi, CPUIOI^H 
fTl-fiROMl 0 2MRAM1 0 3^1l/\ OSD0 

Kio 4icj:5^: ; ? : ^^tcnROMi o 6Si;rami 
0 7*fflu^ff5 J:5^#fiKS*LT^5o «ot, OS 
DlSKl 0 4Ml^ROMl 0 6MRAM1 0 7 
CPU1 0 1 M*4ROMl 0 2WRAM1 0 

CPUCM^ROMtRAM, }o £0*0 S D[hJ 
BMS4ROM £ R AM^^S^^tL^S*^ ft 

[0 0 0 9] aWSB&tt, ±!2<7} J: 5 &t£5fe<^a&»#: 
[0 0 10] 

^CPU^ r^f^/W il-SC^WIR****-*- 5 fc. 
SD®K^fi6ffi-rS?gM^fi£S^K3t.S^ROMi:. 
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SM^ftElcRSSti^RAMi:, 7-^i7Ku 

WfB C P U £ WIS O S D [El Sg £ WIS R O M £ fflfflS R A M 

-^MfSR OMI fcfiWfiBR AMS:#j|SWi:ttfflt 6 ^ 

[0 0 11] £<a*l<D»J*KJ:jft,ff. ROM*3J:t/R 
AMm-tft-eftC PU^OS DHBS*s«fl|-r*fflnBS:tt 
7/? KJZlK3e"C#Sfcie>, ROM^it/RAM^^tl-?^ 
^rfl^r C P um^SMk O S DEKffl^ffiM^W-rs 

*«*tt««c:*fLrtROM*3J:t/RAM^±«:a 

M*^x.5ii^*<»i£"r<5rt^BrfB^fct) s rom 

V>5f^ffl**-rSo L**fc, CPUirOSDlHlSS^RO 
M^fcttRAM^teWl-ffiffi-TSfcfe, ^ROM 

20 [0 0 12] ±IE!SlOOSDI§l&rtjBh?-f * ca^fcf 
^-^ic, CPU^&OSDIllKl^^SrBHacUfceS: 

^Sttr^ibROM^^:fiRAM^:r^ir^-rs^<lr^ 

[0 0 13] *fe±EJBK0OSDIUBrtjKW^O3 
^fcTa — *|C, OSD!HS^P)CPUI^tX^Oi 

30 <tot, CPU^ittfflLtl^t&lCs OSDtHl 
B^e>CPUI^^BB*S*«-*«*^L-C^^<7)BHJft 
B*S:ai-i:CPUtt^^^oBBS[S*S:S»tTRO 
MtfcttRAMwftffii- NFflcjhur^^iHijjrrsfc 

£u O SDHJSg^^^CTROM^/bltRAM^^ 

[0 0 14] *«M^«-5IB2<OOSDlelKrtJK"^>f ^ 
pnyt°^-^(j: x ^SrJ|ff"re^:*!)^CPU<i:s 7* 

4:, «IECPU^Ifcffli-52SIRIfc«riaoSDIHK^*6ffl 
40 -rsSMdSttSlwKSSixfcROMfc, SMBCPU^fle 

££*b*:RAM<fc, f-^/^i7Kl/^^5)j85 
— fc&^ifll r-^^iTK^^W 

Wis c p u t flfrlE o s d site 4: fife r o m t & ?ti 

mmZtis «JE!B2^^(c*tLX9[rS5CPUt 
WISO S D[U5§ 4: WIER AM 4: #*;ft«x88* S ixt *3 
t)s WfSCPUtWEOSDSiB^l^— coflffffiROM* 

50 [0 0 15] ^<^»2(0*fiK^J:ixtf, ^1 (^^<^{C^t 
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lt c p u t o s Disias t r oMt tf^tti^tirnggt £ 

*U »2^<^^*tLTCPUtBfflEOSD|HJK 
iflWERAMtdS-tn-Pn»«S^T^5/t«). CPU 
*fcttOSD0»36S(pj^j- RO Mi:RAMS:r^-fe^i- 
SCi:^T-#, CPUiSROMSfcttRAM©- 
^"ICT^ir^ UTV^^^tdO SD@K* s ROM*fcfi 
RAM©*»fc7^t^t6ii;#-e*« 0 ^oT, C 

lHlKdSROM*fcttRAMI^r^'fe^f -5^ ^r^pjfg^ 

[0 0 16] ±15^2(^0 SDlEj^F^I^^-f^n^^t 0 
C PU^P)0 S DIUKCi 1 fcliS 

fe^^BBif[«*|«S:KW--5^^lcj:oT, CPU** 

c pua*e>jfs i ©^*fcf±iis 2(7)/^w-^hm* 

[0 0 1 7] £fcJbi2^2C9OSD0BF^-^-f^nrr 
^f^L — OSDHB^&CPUI^LT/^Offl 

£oT, C P U^f 1 O/^ t 2 O/U^-^x 

»S*S:tfc|-f-i % CPUfl^KO^^oBBJftS^SrSttT 
BB»**o*>ofe^(j:Sa«SttT^6ROM*fcttR 
AM^^Sr-^ffjtbT^^^JH-^fc^ OSD 
SK^WcjSCTROM*fcttRAM--r^"fe^S:fT 30 

[0 0 18] £tbfc±^%$2(DOSDm8§ftM^'( ?v 
[0 0 19] *^l^5f3^)OSD(E]^lT^^ 

osutEi&k, mfzcpu<Dfii^kmmosDtE}&<D7 

OMt. MIECPU^yc*iffrf50SD[Hl3§^^tfn5RO 
M — <D 7 1 i? X £ fflffl -T £ fz £> CO R O M 7 ^ X ©J *fl 
£*«;t. WiacPUtfMSROMr^-fe^ftiJftlSB^n 
tVhtor-^/^t-, ^7t, mTlSROM^ ffrfERO 50 
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[0 0 2 0] rco^30«^^J:ixff, CPUdrROM 

ROMfflA^-^flt^n-efiitt^ttTv^sfcae). cpu 

^^n^ h^l:J;otROM^6 2 n t*y h(£> 
ROMr-^SrK^Hitrtis^S, CP 
U^5> R OM Hi A JtifcR oM(0«ft7 Fisamzm 
10 <5#ROM7^t^S^tTROM7^^ Lfc 
ROM^^ROM/^t^BWCROMffl^T 

KU-^ffifC^fJt-rS 2 n t*>> hcOROM^— 

romt-^h ROMr^-fe^ima-eiRj^ « 

^CT Ku-^fidStlS-rSn try h^ROMr-^liCP 

^nt^ h^ROMT-^fiROM7^-t^$lJtt 
Zth\Z£^X, CPU/i^ROMT 

ffidSttJ*£;ft,fc:4frg\ ROM7^t^M»*PllROM^ 
*>r*ir ROMr^ir^«|*i<Bii:— i»fi»t 

-^^CPUIlKiStS-ir^-So t£oT. CPU 
^6»ROM7^t^K!«I»MJt7 KU^ffi{Cig^-r5 
^TKU*«asUA3*Lfc»£\ CPUia^ROM 

rOlF H 1lrOSD(El^ROM7^t^MffiiaJ^ 
LTROM^7^t^^\ ROM^P)OSDHIKl: 

[0 0 2 1] Jif2^3(7)OSD[Hlgg^^-r ^ f^^t 8 
a-— ^tc, OSD0K^^ROMT^ir^$iJ^Wc^L 
T\ R0M-(07^t^S:f#t5R0M7^t^S* 
ff^ffi^^fc^60ROMT^^^ff^^Jt-5C 
•bl^oT, CPUIcj:^ROMT^ir^$iJffligi5^^60 

ROM7^t^^/^^F H Hc % OSDIiK^f,ROM7 

i-£oT, ROMT^^^SJWSfBdSoSDlHlB^bor 
K^«-W»SraiRu i^7 K^fitjB^e,(07 K 
' ^^{-^tJROMT^^^^fT^tt, ^V-h^-* 

[0 0 2 2] Jif2^3c0OSDtHlBrtj^^>r^ n 

ayfa-^C CPU^^ROMT^-fe^^lJ^glSIc^ 
LT. CPUO^CO^tt-^fiJDa^^^K) rom7 
K^^aBtttt^JWttfcB^fe-freROMT- Kl/^5> 

tt5r tiaoT, CPUMffl^Sn5ROM7Kl/ 

r omt b'is*<7)mm±frmthfcm^r. romtk 
^xftmmt§r&m*>£ti, m^cpu^^ro 
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MT Kw**s«ftr K^*«*fcttflHfcr Ki/^ttW 

T KI/^HS^< 2 n feTy h^ROMf-^^ROMT 

£ n f s/ hCOROM^-^^H^CPUlcEig^^i:* 

ffl»T K^fiWUt^nt'^ h COR OMr — ^ t IrJ 

ROMf — & SrK^tti LTROM7 * ir *fPJfl|!«H;i— 0# 
^t5^<h^T*#6o 10 

[0 0 2 3] * felC±fE*3©OSDHIISrtjK^-f 
^^t^-^tr^^T, ROMT^-fe^fB(Hfi!ffld5 % n tf 
3/ h^ROMf-^$»«ft$fc«)a)««ffai, nfcT 

ROMf- #miRtE}$&<D3A£}"r— *<D^frhC 
PU^« 1 A^it-^ ^^ROMr 

— 9WRWftJgakktcfojL* cpu?5^rom^7^ 

2nt'y hOROMf-^^ROM^f)Sl^tHU RO 

M7*-*m$immK m&r b^^m^M^-r^ n try 

hWROMr-^Srlil^AAtU ftTK^B: 
5 n t' 7 h O R OMf - 2 O AA i l> # 

[0 0 2 4] 5 O S DlHSrtl^^ ^ p n y 

SDtl&rtl^^n^V'fc: 0 ^— ftfffEO S D[a]3g J0 

S DlHlSSlcflifSR OMd»6X*©7 > h t*— * £ ffirlE 
R AM^^i^ittr-^ i *B*ffl L, -£ft£SKl 

-r jswcasuw-a - 1 «t o -cwkt* ±ic:fc 
****** £ft£ r t t -r ^>o 

[0 0 2 5] £<0»*|;ij;fttf. AV«8W?U-K* 

OMiJi^RAM^^t, CPUCM^ROMiR 
AM, fe«):r;OSD0SSM^^ROMi:RAM^rHl 

[0 0 2 6] 

[0027] (sjss^jgffi i ) eh *nm<owm i 
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p y^m-efoSo eiii-^o^t, iiicpu, 2^ro 

M, 3I1RAM, 4f*OSD[Hl£§-e£>9 N ^ft^fttOT* 
-^/^ 6X^7 KU'^^ 7 l^jg$^T^-5 fl OS 
DHIS4f4«!HW»5*r«*.Ta3 9. fW«P» 5 S ft 

i£m£ft5 0 9l4CPUl^ROM2XfiRAM3S:tt 

1 0I1OS DEIK4*SCPU llrSsfbT^^^H 

[0028] £x±<nx o 1 ^o 

[0 0 2 9] *i\ CPUliOSD0»4*t^ 
ttffl 1 5 1 ft^)R OM 2 Rt5R AM 3 OS B 0£S) £: 

cpu^f) /p^^Atao TflESt n^wia^-r 

0M2l^lt50SD(HlSS4ffl^f H ^#<^t5^ 

ROM2 tC*5Jt'5 0SDEIK4fl9OSBBSr^*<"t'5r 
^-tZX^&fr^^m^n. RAM 3 I-** it 5 OS 

Dins4^r P i^<g^t5:i:iaor^< com 
^flm&««frrs ^*)osrwcpuio 

52fc*fta*^ft^»£*f£tt. OSDEI8S4fflO«^»« 
C P U 1 dSfleffl-r-5^i«)OffilfflS:# <^5^<i: ^pjfg^ 
[0 0 3 0] J: 5 IIROM2WRAM3I1 ifr^ 

niosDiaK4365«[ffl'r*ffiiB^««*ft*. :^r 

OM2i:fc^ttt> c pu l *s*tffl-rsffllBl!itt**!as 
tett£ft, OSDHj»4dSffiffli--5ffilBi^i7*>'h7 f 
— ^^»*ftSft6o RAM3i:Jot^lt CPU 

1 aH£/Br5£[WJ3:W:&gtaS ttr * 
s/^««*^«[ffl*ft, OSDE»4!ft5«ffl-r*SIBH2: 

[0031] CPUKi, 7*— 6 <tr Kt^*^* 

7 UROM 2 ^»*ft$ftfcA**I«»:R*ai U 
DtRAM 3 <Ot* — # Srttffl Lfttf & 

m^-tzm^, cpui^jmi:<tti, osDtHisg 
4<nmffli$s&mm^s osDinss4^ffii{t^^:6o 

[0 0 3 2] OSDHIK4**, 

(i) c pu i (n&^-m'rf^x v . s^j-frsx^^ 

— Ft* ^-i ^^^^(om^—^ % R AM 3 (Dm?) h 
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(2) C PU 1 ^^frl^l^RAM3 ^7i^ 

(3) C PU 1 AM 3 ^7^t^ Lt^il v<7i 

(4) ^<DT 7Cffl^^cRAM3^)7 K 70 
U^ffifcS^^T. RAM3^f)T-^ri^ffi$^ 
ir-*^x 6 IT^- Yhm/&ff—^i^O S D 
EU&g 4 ^AHWffi 5 (C^m £ jft,5. 

(5) C PU 1 W^fT(^jo^-CROM2 Ir7^t^ 

2*U -t^e*^^BBJ*fB*»9Sr^UTOSDIlIte4 

(6) C PU 1 ^ROM2|:7^t^ LT^ft Vv<*|M 
j&JBf^l-. WSB 5 AM 3 ^fjiffi $ii/c^?3- 

5ROM2(7)T Kl^xfi^7 K i^^;* 7 t^tti^-f £ Q 

(7) i©7 7l:fflAS^ROM2©7 K 

(8) SOtPSR 5 RAM 3 ;!)*£>i£fcfcj ^tltzMfey*— 
^i:ROM2^f) iHttl * ftfc: 7 * 1/ h * 

[0 0 3 3] J^±(^-ilC0S]f^T^> * :7W 

[0034] ^^r/i^wi-ett. ^^jfeair 

5i&fias*>3#, OSD[slS4^-^f^|cRAM3 
^^rfroX L£ 5#o«^»^S»SriBC IT L£ 

x^m^zfr&iz&mtttiffflftizc pu i ^tii 

CPU1H r (0/<^BB«c»3ft^*>ttff— «F»|C#^H 
ffSrffJhLT^^SrBflttU '<*Bfl»ft*R 9 LT 
O S ^^<^HI»flr**rai*-rs 
ffi**OSDE]iiMl£5l#«-r o OSD(UB4m c 
PU l^e>0^^^ff^$t|gi-^t > igjfffclSCX 
ROM 2 XttRAM 3 OT^ir^^rfr 0 hfcX*) ^ m 

[0 0 3 5] (M&<OJ&1&2) m2te, *^m<DmM2 
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n^^l^T'*>6o B2fc:*5Vvc, ifiCPU, 2fj:RO 
M. 3(iRAM, 4#OSD[h]£§-C£>!9 n ROM 2 13^ 
1 2&tKT Ki/^<7 1 3 £T\ RAM3|j:f 
-^14 RtfT K U^^X 1 5 t Xttl^thC P U 
lXtfOSD®&4fcftjR$;ft/C^S, 11^ 
:x^T\ 12M4 ^tf^ 

r ki/^/<^ i 3 £ 1 5 t^m«Jias«snr^-5o -tie 
[0036] sx±<d£ 5\z.mj&$titz.nm<DMm2<Do 

[0 0 3 7] MM(Ommi ^j$CROM2WRAM 

ttffi-TSSBB <t O SDM4«ffit5^1«t$ 
*U ROM2(DC PU 1 ^tf t^^Cll^M 
O S D@K 4 6 ^ll^li 7 1 > hf-^ 

flMftttStbSo RAM3(7)CPUl^fflf5^ 

mzn&m\z.j£sZX7*-?<D fornix* y*w*»\z.&. 
mztis osdhjsS 4 ds^M-rsffilHlcfUt^i-si:* 

[0 0 3 8] CPUKi, f-^/Ul2i7K^/^ 

-To £fc<&Wt£j££T^-*/^ 1 4 tT KI/^ 1 
5 LTRAM 3 <Dv?-? Srfigffl L>f£fcb7u J* 
ZHtz&^&mft-fZo ^^-T5^. CP. 

U 1 ©**Hfrlc J: 19 O S D [UK 4 ^fllSPSR 5 £rfM#p 
U OSDHIK4«rttffS*-& B 
[0 0 3 9] OSD(Elj»4tt, 

(1) CPUl^Iffl^^ 

-Kfc, W X«fi#wHtf * r am 3 & 

(2) C PU 1 ^Ifti^V^R AM3 ^7^t7 
UftV^»&lCf4 % ■5F f — 1 4^7 Kl/^U 1 5 

4rH*U -t^B«r^H»«*»94:^LTOSDlHl 
3§4{£*nib^6 0 

(3) CPUl^RAM3^7^t^Ul/^l/V<^p| 

M3(^)7 Ki^^#:^tt|^'r-5 0 

(4) KI/^ 1 5fcfflASftfcRAM3©7 
KU*ffi^S<5</>T\ RAM3^f)f-^^iM$ 

*K f*— i 4£*hL-c:fc^=— KtJRte-r-*** 

O S DlHlSS 4 <DMffl& 5 (wiUffl £*t£ 0 

(5) CPUl^^fy|-^^ rROM2 ^r^ir^ 
U*l^»&<±, 7*—&s<^ 1 2 2kXfT \*u*s<* 1 3 £ 

BH2*U -tOB*^^H»«-?-j»9*^UTOSD(Hia 
4{C^J^^:-6 0 

(6) CPU 1 ^ROM2^7^t7 LTV^lv<7PI 
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5 ROM 2 <DT K^fiS:7 K^*'** 1 3 Idtti^i- 

(7) ^(D7 K l^^^^ 1 3 luffl* S tifcR OM 2 
^tt»£*u x-*'** l 2*^LT»J«»5^»HiS;h, 

So 

(8) «H«B5t»tt, RAM3*>fc3lffiSiXfc.JRtt7 f — 

[0 0 4 0] OSD@8S4^X^a^t 5fc«>l£ 

45**B*Hrtl^ CPUl#f-#^12i7Kl/^ 
1 3 , x — 14t7K 15 4: 

§fl«cL^^^I-fi> OSD(HgS4{iCPUll^L^ 
Ot*tt«WLfclfV^H (1 2 
£13. Xttx 14M5) &WW&t-£J:5fc*#-r 

£ G cpuifi, osDisiie4^e>>'<^Hacii*^fc6 

^&^*Bfl»«-§-ill 9^LTOS D0K4 iCtfcJ^-T^ 
^(Z)«feffl«IS:OSDlHlK4^§|#tt-ro 

WlIROM2X«RAM3(Dr^t7^tT3C^^ 

[0 0 4 1] £Jl±^*D<Ha6<OJg|i2f tt, ROM2<t 
RAMSdSfflSCUfcSU^^ (12il3Xttl4il 

5) *r^uraa*Sixrv>*ak, cpui^osde^ 

4 ^^«lg*^^UROM2lfc|j:RAM 
[0 0 4 2] fc£;ttf. 

(1) CPUl^ROM2iRAM3 4ttffl 

(2) CPU1 J&SROM2S:, OSDEl84^RAM3 

(3) OSDSK4^ROM24, CPU1^RAM3 

(4) OSD@K4dSROM2iRAM3S:ttffl 
Oi»*Wft*8: fcjft^ffifcft*. i-4*>fe, CP 
U 1 *ROM 2 XISR AM 3 <D—j7<D/<* LAHftffl It 

tlwiot, CPUl*rf*lh-^5w£ft< OSDEK4 
a*ROM2XliRAM3&T**;*^6;i£j&s^flBi* 

PU 1 — ^^H«cB*S:^B*/M5fi^ffi«-t"5C: i 

C P U 1 (OA«»Ti:»t 515 ttftMIt 

[0 0 4 3] mHt<D»tik3) H3I1 *HJfe^ffi3 
OOSDE&rt/K^'l'* a^^fc 0 ^ — *Gr>ROMftlJ<7)T 
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^ir*ffl$<D:/n y^BB-Cfc*. B3^*3i^. 1BCP 
U. 2f*ROM > 4fiOSDl£]S§, 5 ttfHflJJgik 16(1 
ROMT^-fe^ffilWSfR-CfcS, Sfc* 8 tiJE^ff -§-£U 
1 7^2 n Ify h*S^ROMU1^7 :f — ^Mf-^/K, 1 8 
ROM2^AASWROM7 K^fi*», 19 fin 
tT^ hiffiO^— 2 0tt7Kl/^ 2 1fiO 

SD[eJ{&4 &Vmjj£tlZ>T K^W#iH, 2 2fiRO 
M7K^ft««K, 2 3 I1ROMT* iz 

70 [0 0 4 4] ±IEROMT^^^$lJ^ia5 1 6<D— HJS<7D 
J&H&<D7x3y?Sl$:m4lC7jkir 0 BUfcjS^T* 16a 
ttROMT^— ^»«leIK,- 1 6 bfiROMT K^l« 
1 6 cfi^S^EB* 1 6 dteROM^r-^ailR 
HISS 16a OXKCIHMhIB. 1 6 e I1ROM7 K 

i6b (DmumwmtextoZo 

[0 0 4 5] CPUl^^^^ix^lintfs/ h-Cfffe 
ft***, #H*^(B-C|4ROM2.W7^'fe^llCPU 
KD^7xs/f«©2«(Ci2 n fcfy hT*fr5«/&£ffit 

20 ROMW^r-^flfjil 7*>tr* HBfl2 

n \£y h-CfcS« 

[0 0 4 6] HJb^J:5^««*ixfcltlt^*«3©0 
S D[H]^Iv^ ^ D n y t°a-^{:o^x, 

[004 7] CPU If*. il^ffl^T K^^)K^7 

;*cr>7*— *f*— (^ROMT^ir;*$iJ#PS5 1 
^CCPUl d^^CT Yl/TsCD^V)? =c.y^*?rotif 
30 C^Lt^CPUl llMt^^^faoX, R 

oM2^(^r^-t^fi^Tt?^^j:5^-r5c fau ifr^ 

5o 

[0 04 8] ^oT, ROM2^T^-fe^{wfi^T^J: 

(1) CPU ldsfflftr K^*£rT^ir;*-r5^ 

i4(OROM7 Kl^iBKHKl 6 bfi, T 
K^/^2 0ffl!l*3l^U CPUl^5)HJAStLfc7 

40 K^ffl^(04*ROM7 K^lfSl 8 &tf-LT 
ROM2CA^^tl5 0 ROM2d^R*(HStl/fc2n 
t> h^#^n— Kfi* ROMtb^-r — ^f 1 7£ 
*LTROM7^t^»i|»Sl 6^<E3£*ixSo ROM 
T?±*mWUl 6Xt±* B4<OROM7 f --*iKR[E]|i8 
16a IC^TROMttWf*— *«-5§-*ftC0"Ffll: n fcf :y h 
J»l 7 a*S««*iX, *<&S*ROM2a>&H*ttJS;ft, 
fc*^ = -K*CPUl^tei£1-5, SfcBMM^ RO 
M2^¥,R^ffiS^fcA*3- K(0±ftn t?:y Hi. R 
OMtti^T 5 -^! -»* 1 7 b*^L-C9jx^EIBl 6 c 

50 t?— Np««fStt-5. 
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(2) cpuiAmmzTf^x^tcm&T kl^u^ 

CcOii^Mfi. OSDfsJK4 75i^ROMr^-fe'^$iJ^]gp 
1 6IIROM7^tX^ff^2 3^ltROM7 

iltRlUB 1 6 b te. OSDlHl^4^f)OrK^ff^ii 
2HBI£il^U ROM7KMf^il8^UTR 

£*t5 0 ^<DT K U-^ffitCg^^T, ROM2H7t 
V h^-^^^/±j^n. ROMtH^-^ff-^g 1 7 

OMr-^I»l 6 ad. ROMffi^JT-^Olfi 
n fc> h^-m^Vt^yy^^l 6 ctd^M^^/c 
tf^ff^l 7 cSriilRU yylH^l 6 cl£{^£ 

^c#^=r— k^c pu i^m&-rz> 0 

[0 0 4 9] ftfc. OSD@B4^6ROM7^t7f 
^{f-^-^tfj^^^ / xi/>^l/>#^^, ROM2^7^t 
*a^^&#^T-£>3fc#) N ROM7 Kl^SftUeHfc 1 

(3) "c pui^iffffiri- r^-ti^ Leaser Ku^f^ig 

w^S^f^ ^^ft^M 9 a*f i 9 ROM7 K 
^^O^jgH^^^ttybS^^au, 04OTOM7K 
l^itlRlElSSl 6 btaT K>*'<* 2 o«s:aMRu C 
PUl^ffi^Jf^7 K^fi^(Dt^ROM7 K 
^fffiil 8^LtROM2[lA^$tl5o ROM 
2d^tt^.ffiStL^:2 n tfy h(Z)#^=r- Kfl, ROM 
ttiJj^—*{m-%-B 1 7^^LTROMT^ir^^J^ia5l 

6 ^teais tt^ 0 ROM7'^-fe^iHaiai6m ^4 

<7}ROM^-^itME33& l 6 a l^^tROMffl^f- 
*«*<Stf>±ffin try hSIl 7 b^iitR£tK ^O** 
ROM2^P,a^tti$iX^3- KSrCPUl— 

[0 0 5 0] ^±300D^^^T, ROMt — 
tRIU&g 16a RtfR OM7 K UXitJRUSg 16b GQiUjft 
flf»2 5 a^2 5 b^tl)®^ ROMf- 

&w&wmmfei 6 dst^ROMT v^*m$iigmm& 

1 6 e 

[0 0 5 1] ROM-r-^S^SWlElKl 6 dte. CP 
Ul^^a5^3$tt5ROMT KU*#l&{f-J§-jg2 2 i T 
Kl/^2 0^iTftt , yh« (LSB) 2 0 a ICJ: 
VmmZtlZo C^)ROM7 K^»fit»2 214, 

[0 0 5 2] 7Kux/^^fTf5t* 7 hi2 0 

a«7F^ (— j&ma* u o" ) *^-r»e^ 

ROMffl^f-^fstaWTttnfy hJSl 7a#il« 
ROM7K^Mfgfi2 2^$ 
ft-f. 7 Kl^^^<^OSTffif y h» 2 0 a ^»7 K 
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(— «tmi^» w i u ) s^-rs^f*. 7yf@8i 

6 cfcSM*S*tTlr^*ffl^«#-J|l 7 c£atR"#-£ 0 R 
OMTh*UXftt&m^rm2 2&mtl£frtc.W&^ 7K 
L-^y^<^ftTfi:b:> h^2 0 a^#»7K^Sr/Tt 
»^T-fcoTt)ROMHj*T-^etiBO±fin t'y h 

[0 0 5 3] £/c. ROMr-^i^[ElKl 6a^7^ 

^fls ROMf- ^il^SMlelKl 6 d cfc0OSD[El8S 
70 4 ^ROMT^ir^pTtgr^^r <h ^^i~m^^O S D 

[0 0 5 4] ROM7 K^1«M»0»1 6 ett, O 
S D ESS 4 ^ b UJ* £ il5 R OM7 * ir *5#ff #H 2 
3 tROM-r— ^a«ffi|»lHl»l 6 d^e)ffl*Sil50 
SDT^'fe^ffpr«-»j|»2 4^J:DiH«iStL-5 0 a*R 
OM7 K U'^aRHIK 1 6 b tt, 7K U*^* 2 0 

SRLX^So OSDT^"fe^«=BTffi#jj|2 4 tROM 
rnx^Ifi2 3W^fc^ ROM7 
K^a«HI6l 6 bttOSDIaIK4^e>Ul*Six5r 

20 k ^ft «m 2 i flo&siR-j-Sa 

[0 0 5 5] &ib\ ±fiEJU£<a«ffi 3 -Ctt. ROM^ 

«*J6*>Tten try hteflMfcr Ki^x^f-^^ ±& 

n f y M^ff»7 Vl/*(D^r — ?frmt}t5thZ>Wr£\^ 
^tRWLfc^ ±ffin fy McfflftT K^^t-^ 

[0 0 5 6] -»7 P n^7AtW^7x 5 /ft 

fc^t-5 0 ^oril^f^CPU^OSDlElK^^S^Ro 
J0 M^:T^irx-r^*ir^^ a ^(DROM7^ir^cO^>f 
5^HSrH6*5J:t^H7^-r. «!*<kco^*!)^C P 
U^7xyff5^t> h4S&8 t*y h^-r-6 0 

[0 0 5 7] H7fl. «(7)v^^pnyt^-^(7) R 
OMT^i?^<D*>f ^ i/^x-fc^ T 

2n + l#4 2n+2fi % - • - &fflR»ift2:4Fft 

K^ROM^r^^^-r^sfe«^si^r^ds^5o 

4/7 [0 0 5 8] 06 (a) - (c) te, *«Wl-:fct*.5 R 
[0 0 5 9] £1*^6 (a) «t N TKU*<0i£«Hfe&S« 

f*S*B* CPU^7x5/f t>hli(D2fT^6 
16t'yhtROM7^irX^b^ 0 CPUiW 
7Kl/^i7^«t5l* (2n#« % 2n + 2#4, 
• • * ) fC x ^(D^TKU^ (2n+l«, 2n + 
3#ife. • • -) 0*-frtBI»fcK*fflU CPUd* 
*-SP»#Jft$:T^'t^-r-5^-f ^ y^fO S D®BdSR 
5/7 OM(7)7^t^^fToTV^ (2kfi N 2k + 2f 
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• • •) 0 r<75*&fi. CPU^OSD|UKd 5 S5S 

[0 0 6 0] 0 6 (b) fi. ft^^WaDTKU' 

C P\Jfrb<OT K^^2n + 2#ifcj6^-g : $C#i£-C£> 

& 2n-+2#«fcigJ(tttSrfftoTl>-6IH«:H6 (a) 70 

n + 2 S«^5) 2 m+ 1 SifilC^Uft Lfc»^ttflRR»» 
■e«:i>5* s CPUflOOROMr^-fe^as«3feStb, 2m 

tt*ftt»W2m+2#«tfc 9 C P U$J<Dlft^ 1 6 
tf* hm*lc**fflSiV JKRT Ku^<Oigttf4as«fc 
*i<5JHIWlil2 6 (a) (O^^^y^tCPU^OSDIfi] 
B^Z(CROM7^t^S:fT5 0 
[00 6 11 06 (c) fi^<0^ft*P(Cj: 97K^ 

PU^f) z>r K l^^^ 2 n + 2 #1^ ^ fitiitfc 5 
2m+2#K6iC#ofc»&t?fo5o CPU^2nfi> 
2n + 2#«i:af«ttScr«o-C0^*IBf±H6 (a) tm 
1SS{r55SJ-OSDlllK^T^-lr^^fT*?^5d^ 2n + 
2#»^6 2m+2#a^55'ttUfc^f4, #te$fc;& s ffi 
iiLTCPUWROMT^ir^^ 
f?5o r^^^tTFL^^ (2m+3f* <D$t 

«fc:h,3JHIffltt:l2 6 (a) W^^f^y^CPU^OS 

[0 0 6 2] «£oT*38Wt::J:£*, v^pnyt'a 

PU^iW#^5Ct^< ^ROM^CP 

[0 0 6 3] "-T*fet>CPUi:OSDlHlKdSra— CORA 
MR(J«ROMfc«fflT#5J:5l:45», ^n^ttdSffi 

4» R O M^R AMt < ffiffl t « I tfr 

[0 0 6 4] 

[$89J<&a!i*] ^iwi 3fc*$M!fcJ:*Ltf. CPUt 
O S D®K3&S|pJ— <D R OM*3 «t tfR AMSrSMAWKftJH 
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Lx J.OROM*5J:t^RAMJj:*3ftSCPUi:OSDlsl 

«J8B"e**^#**tt*l2:JC CfctiRttoo SDH 
[mi] *»M^3IJfi^»ffii»c:«6 0SD(HlIiSrt/K^ 

[si 2] **M^jOfi^««2ic«-5osDiaKrtjK^ 

[0 3] *»W^SM^«lB3lc«-BOSDiaKrt«g^ 
[04] *»M^lllfi^ffi3JC«5ia3C0ROMr^ 
[05] ^OSDlElBrtEW^P^yezL-^^) 

[0 6] *»M^ffi5 0SDlHlKrtjK^>r ^ Pa^fa 
-^OROMT^t^^f^^ ^ 

[07] i£M<D o~s D EI & rt*'-^ >f^B'3^e»- * ^ 
ROM7^t7^t^^ ^ >>/0 

1 C PU 

2 ROM 

3 RAM 

4 OSDteJSS 

5 OSD@lfc<aWJ»fflS 

6, 12, 14, 19 x-*^* 
7,13,15,20 T Hi"*'** 

8 mTFistt 

9 '<*MttfflMHI 

1 0 s<xmkm*m*m 
1 1 

1 6 ROMr^*fe^MW» 
16a ROM^— *iitR[eIS& 
16b ROMTK^IRHIB 
16c 

I6d ROM7- *ii&SiJW[eJS& 

1 6 e R OM7 KU^»«filflPlfiIK 

1 7 ROMffi*-r — ^.f9#jR 

17a ROMfflAf-^fflfjR ("Rfcn fcTy h) 

17b ROMffl^x-^fS**! (±tifcn fcTy h) 

17c 7 y^BWOUl*«»Jl» 

1 8 ROM7 Kl^flWI* 

2 1 7KUXfl#i 

2 2 ROM7Kl/^»ftfflt» 
2 3 ROM7^t^g*jfti» 
2 4 OSDT*ir*f?pHf-^ 
2 5a, 25b ig^fl^ 
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